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SOCIETY OF RHEOLOGY MEETS 
AT BUREAU 


The Society of Rheology held its an- 
nual meeting at the Bureau on October 
13 and 14, the program having been ar- 
ranged by J. W. McBurney, of the Clay 
and Silicate Products Division. The 
members were welcomed by the Direc- 
tor, Lyman J. Briggs, after which the 
first session was devoted to a sympo- 
sium on rheology in science and indus- 
try. The subject was introduced by A. 
S. Hunter, E. I. du Pont de Nemours & 
Co., Ine. The following papers were 
presented: Rubber, J. H. Dillon, Fire- 
stone Tire and Rubber Co.; Paint and 
varnish, G. G. Sward, Institute of Paint 
and Varnish Research; Glass, G. W. 
Morey, Geophysical Laboratory; Geo- 
physics, L. H. Adams, Director, Geo- 
physical Laboratory; Soil mechanics, 
C. A. Hogentogler and L. A. Palmer, 
Public Roads Administration; Clay 
products and masonry, J. W. McBurney, 
National Bureau of Standards; Plas- 
ties and organic fibres, G. M. Kline, Na- 


Tensile properties of rubber compounds. 

Photochemical decomposition of the cystine 
in wool. 

Internal absorption of gamma 
dium-beryllium neutron soi 

Cosmic-ray observations in t! 

Trouble with magnetic damping 

Assignment of uncertainties to 
chemistry and physics, wit specific ree 
ommendations for thermechemistry. 

Simplification of grades of hickory handles 

Simplification of sizes of paper cones and 
tubes. 

New and revised publications issued 
October 1929. 

Mimeographed material: Letter Circulars 

Recent Bureau articles appearing in outside 
publications, 


rays in ra- 
irces. 
stratosphere. 
f balances. 
the data of 


during 


of Standards; Dental 
materials, National Bureau of Stand- 
ards; Concrete, W. H. Herschel, Na- 
tional Bureau of Standards; Medicine 
and biology, F. 8S. Brackett, National 
Institute of Health; Metals, A. Nadai, 
Westinghouse Electric and Manufactur- 
ing Co. 

Luncheon was served in the Bureau’s 
cafeteria. The afternoon was given 
over to inspection trips of nearby lab- 
oratories, including those of the Na- 
tional Burean of Standards, where the 
apparatus determining the abso- 
lute viscosity of water was of special 
interest. 

The annual dinner. at Wardman 
Park Hotel, was attended by member 
and guests, including the guest speaker 
27aul R. Heyl, chief of the Burean’s 
Sound Section, whose subject was Sev- 
enteenth and Eighteenth Century Sci- 
ence from the Archives of the Royal 
Society. Doctor Heyl reminded his 
audience that many of the basie prob- 
lems of science still await solution, so 
that, after all, the attitude of the re- 


tional Bureau 


par 


’ Published with the approval of the Director of the Budget. 
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search worker today should not be so 
W 





erent from that of his predecessor 
1h0 or 200 years ago. 

At the meeting on the morning of 
ictober 14 five papers were read: A 
hree-dimensional model to demonstrat 
i 
r 





1e)=6Co relationship between principal 
strains and simple shears, M. Mooney. 
U. S. Rubber Co., Passaic, N. J.; Note 

the use of the roelling-ball viscometer 
for messuring the effect of pressure 





po} the \ CONT o ids, R. B. 
Block. Wrigt Field, Dayton, Ohio; 
Computation of seine physical proper- 


ties of 
sures, R. 


College, 


aiis at high pres 

Pennsylvania State 
ilege, Pa.; Neglected 
fields of BE. ©. Bingham, La- 
fayette » Easten, Pa.; and 
Psycho-rheology, Scott Blair and F. M 
V. Coppen, National Institute for Re 
search it Deirying, University of 
Reading, Reading, England. 

The meeting closed with a business 
session at which the officers were 
elected for the coming year: President 
A. 8. Hunter, E. I. du Pont de Nemours 
and Co., Inc First Vice President, J 
H. Dillon, Firestone Tire and Rubber 
Co.: Seecnd Vice President, R. H 














Ewell, Pourdne University; Secretary- 
Treasurer, H. R. Lillie. Corning Glass 
1 Editor W. P. Davey, Pennsyl- 





napin State College: 


Associate Editor 
H. I’. Wakefield, Bakelite Corporation. 


SOLUBILITY OF GLASS USED FOR 
MAKING BOTTLES 


Comparison of the results of studies 
made by diiferent laboratories on the 
determination of the solubility of glass 
used for making bottles and similar 
containers led to the conclusion that 
some of the inconsistencies found 
might be attributed to the methods used 
for titrating the “soluble alkali.” 

A study of the methods recommended 
or in current use was made by Donald 

lubbard, Edgar H. Hamilton, and 
Alfred N. Finn, who conelude that, al! 
other conditions being equal, the method 
of titrating should be changed. 

In this investigation the aqueous 
“extracts” of bottles were titrated with 
fiftieth normal acid, using the follow- 
ing indicators: Phenolphthalein, phenol 
red, brom thymol blue, methyl red, 
chlor phenal red, paranitro phenol, and 
methyl orange. At the same time that 
these titrations were being made, the 
“extracts” were also titrated potentio- 
metrically, using the glass clectrode as 
the indicator. It was found that the 
disturbing effect of carbon dioxide ab- 
sorbed by the “extracts” during their 





preparation and titration was great 
enough to vitiate results, especially 
when the amount of dissolved alkali 
was small. 


Since the potentiometric titrations in- 


dicated that the effect of carbon dioxide 
should be eliminated, a series of “ex- 
tracts” were acidified with a known 


:mount of sulfurie acid, heated, boiled 
inder reduced pressure, and “back ti- 


trated” with fiftieth normal alkali, both 
colorimetrically and potentiometrically, 


using the same indicators as in the 
‘direet” titrations first used. 

The results in “direct titration” va- 
ried from the true value of 5.50 ml by 
—2.7 ml for phenolphthalein to +0.2 ml 
for methyl orange, while in the “back” 
itration the greatest differences found 
were —0.7 ml for methyl orange and 
+6.15 ml for phenolphthalein. All 
ther indicators used gave results which 
varied less than 0.15 ml from the true 
value. 

It seems, then, that unless methyl 
orange is used as the indicator, or thi 
effect of carbon dioxide ¢an be other- 
wise eliminated, acidification of the ex- 
tract and “back” titration are to he 
‘recommended for determining the 
ymount of alkali dissolved from glass 
by water. 


RELATIVE WEAR RESISTANCE 
OF CONCRETE FLOORS 


A portable apparatus for producing 
‘anid wear of concrete floors, and an 
sptical device for measuring the depihs 
tT wear, have been designed and buili 
y Louis Schuman and John Tucker. 
Jr. The apparatus, which is described 
n the Journal of Research for Novem- 
er (RP1252), consists essentially of 
hree rotating stecl disks moving in a 
vircular path on the test surface. 

Methods of testing bave been devel- 
iped for measuring the wear resistance 
to depths of about 0.1 inch. A number 
f conerete slabs were made and tested, 
ind the effect of such factors as mix 
proportions, water contents, time of 
troweling, dust-coat finishes, and liquid 
surface treatments determined. 

Steel disks without the use of an 
idded abrasive showed large differences 
in wear resistance near the surfaces of 
the slabs. This seemed to be related 
to the amount of water which appeared 
on the surface during placing and fin- 
ishing. The wear with steel disks and 


added abrasive was useful in determin 
‘ng the resistance of the subsurface. 
For the same mix proportions, wear 
resistance was greatest for the highest 
For equal C/W 


cement-water ratios. 
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ratios, wear resistance Increased with 
increasing proportion of coarse aggre- 
gate up to a certain point, then de- 
ereased. 


The mixes tested, which varied from 


a 1:2 moriar to a 1:3:6 concrete, al 


showed more or less pitting after the 


smooth surface had heen worn off. The 
leaner mortars generally showed th 
greatest amount of pitting. The high 
est wear resistance and least pitting 
shown by the drier mixes, by 
mixes containing gravel, and by sur 
faces treated with dust coats contain 
ing cement, troweled into the fresh sur 
face. Damp-curing or the use of a 
high early strength 
wear resistance. 

By means of the same apparatus i 
was also possibie to study the dustin: 
of surfaces. Dusting was reduced by 
surface applications of solutions of 
magnesium fluosilicate or of water 
glass, where the mortar had not beer 
damp-cured. The effect of such treat 
ments appears to be confined to the toy 
0.01 inch of the siebs. 

N nificant reductions in wear 
ained by liquid surface treat 
applied to slabs damy 
eured for 6 days. 


ywere 








ort 
wien 


ABRASIVE RESISTANCE OF 
BRICKS 


hat sewage will cause an abradin:s 


action on tue imat l 





‘rinls forming the bec 
The sever 
nds on the veloc 





of the sewer is well known. 
itv of this action dep: 
ity of flow and on 


sive, such as ¢ 


the content of abra 
for example 
Recognition has given in specifica 
tions for brick to the fact tha 
ability to resist abrasive action is one 
of the properties of sucl 
bricks. Since spocifi for sewe 
brick do not include direct measures o 
abrasive resistance but are bused or 
the assumption that such propertic 
strengt! 
to abrasive resistance that suitable re 
quirements for these properties will in 
sure suifable performance, it appearec 
these relations. 
Kessler portable 
tester wus used to determin 








sewel 


hecessary 





tions 








desirable to cheek 
Accordingly, the 


abrasion 


the comparative abrasive resistance of 


approxilina 
Clay bricks 
sorption. ‘These bricks 


y 50 shale, clay, and five 





maximum 


cialiv available. 





of 8.8 lb. 
brick surface to be abraded, and rotates 
at a 
artificial corundum is fed through an 
opening in the center of the foot and 
discharges at the periphery. 
consists in weighing the specimen (a 
half brick) to the nearest 0.01 gram, 
abrading for 5 minutes, and reweigh- 
ing. 


made on dry bricks. 


made under water on bricks previously 


compressive strength, and 


cement increased | sorption the following conclusions ap- 


and absorption are so related 





of known strength and ab- 
represent the 
range in properties commer- 
The Kessler appara- 
tus consists of a circular steel foot, 214 
in. in diameter, which supports a load 
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This foot bears upon the 


speed of 109 rpm. Sixty-mesh 


The test 


The majerity of these tests were 


A few tests were 


aturated by boiling. 
From these data on abrasive loss, 


water ab- 


ear justified: 

1. Abrasive loss increased as com- 
ressive strength decreased. Plotting 
‘compressive strength against abrasive 
oss gave points which fell in a band 
ivperbolic in form irrespective of 
vhether bricks were wet or dry. 

2. Ail bricks exceeding 11,0060 Ib/in.? 
n compressive strength showed losses 
ess than 2.0 grams in the abrasion 
est. The maximum abrasive loss for 
ricks exceeding 7,000 lb/in2 in com- 
iressive strength was less than 4.0 
The maximum abrasive loss 
‘or all bricks exceeding 2,500 Ib/in. in 
‘compressive strength was less than 10.0 
trams. <All bricks with compressive 
strength less then 2.000 Ib/in. exceeded 
18.0 grams in abrasive loss. 

3. Abrasive loss increased as water 
bsorption by S-hr boiling increased. 
fhe reiation is ratner definite for bricks 
vith absorption less than 12 percent 
Above 12 absorption 
iitle relation to abrasive loss. 

4. All bricks with absorption by 5-hr 
‘oiling less than 10 percent were asso- 
elated with losses of less than 2.0 grams 
in the abrasion test. The maximum loss 
‘or bricks having absorptions less than 
12.0 percent was less than 4.0 grams. 

5. Where bricks have high absorp- 
tions associated with high compressive 
strength, abrasive loss is normal for 
‘he absorption rather than for the 
strength. 

6. The correlation between abrasive 
loss and the properties of strength and 
ibsorption appears high enough to war- 
rant specifying strength and absorption 
for the purpose of controlling resistance 
to abrasion. 

A detailed report of this investiga- 
tion will appear in a paper entitled, 
Kffect of Water Absorption and 
Strength on Resistance of Bricks to 
Abrasion, by John W. McBurney, Rus- 
sell H. Brink, and Allan R. Eberle. 


rams. 


nercent showed 
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STRUCTURAL PROPERTIES OF A 


BRICK CAVITY-WALL CON- 
STRUCTION 


As part of the program on low-cost 
house construction, tests were recently 
completed on 12 wall specimens sub 
mitted by the Brick Manufacturers’ As- 
sociation of New York, Inc. These rep- 
resented a brick cavity-wall construc 
tion sponsored by the association. 

The specimens were subjected to com- 
pressive, transverse, concentrated, im 
pact, and racking loads, simulating 
conditions in an actual building. The 
results, presented graphically and in a 
table, have been published as Buildings 
Materials and Structures Reports 
BMS823, copies of which are obtainabk 
from the Superintendent of Documents 
Government Printing Office, Washing 
ton, D. C., at 10 cents each. 


STRUCTURAL PROPERTIES OF 


REINFORCED-BRICK AND 
BRICK-TILE CAVITY WALL 
CONSTRUCTIONS 


Nine specimens representing a rein 
foreed-brick wall construction, and 18 
specimens of brick-tile cavity-wall, sub 
mitted by the Structural Clay Products 
Institute, were tested a short time age 
at the Bureau. The _ reinforced-brick 
wall specimens represented a construc- 
tion designed to resist transverse loads 
while the brick-tile cavity-wall speci 
mens were typical of a type of con- 
struction which has been used exten- 
sively in Europe an@ is now finding 
fayor in this country. 

The reinforced-brick wall specimens 
were subjected to compressive, trans- 
verse, concentrated, and impact loads 
The brick-tile cavity-wall specimens 
were subjected to the same, plus rack- 
ing loads. The transverse, concen- 
trated, and impact loads were applied 
to both faces of the brick-tile cavity- 
wall specimens, thus simulating the 
loads applied to the elements of a 
house. 

For each of the loads three like speci- 
mens were tested. The deformation 
under load and the set after its re- 
moval were measured for uniform in- 
crements of load, except for concen- 
trated loads, for which the set only 
was determined. The results, presented 
graphically and in tables, are now 
available in Building Materials and 


Structures Report BMS24, copies of 


whieh are obtainable from the Super- 
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intendent of Documents, Government 
Printing Office, Washington, D. C., at 
10 cents each. 


DETERMINATION OF CROSS- 
SECTIONAL AREAS OF STRUC- 
TURAL MEMBERS 


In structural design increasing em- 
hhasis is being placed on the require- 
ment of least weight for given strength. 
chis is particularly true in the design 
f aircraft, in which excess structural 
veight reduces the useful load. In in- 
roducing new types of construction, 
nvolving in many cases new materials 
ind new methods of fabrication, the 
lesigner is guided by the stresses ob- 
ained from laboratory tests of such 
tructures. These stresses may be sub- 
ject to an uncertainty cf several per- 
‘ent if they are based on the nominal 
‘ross-sectional areas. For example, a 
thickness tolerance of 0.002 in. 
imounts to £5 percent for sheet metal 
).04 in. thick. An accurate value of 
‘ross-sectional area would reduce this 
incertainty and make possible more 
flicient design. 

The cross-sectional areas of many of 
the modern light-weight members can- 
not be obtained exccurately from meas- 
irements of the cross sections, because 
of their size or shape. In such cases, 
he average area can be obtained by a 
‘olumetric method, that is, by dividing 
he volume of the member by the 
ength. The voliwne con be obtained by 
lividing the weight of the member by 
he density of the material or by im- 
mersing it in a liquid. If the area 
varies from section to section, the area 
f a given cross section can sometimes 
be obtained from the average area of 
i short specimen taken from that loca- 
tion. 

It is necessary to observe a number 
of precautions in order to obtain accu- 
rate values of cross-sectional area for 
such small specimens. James A, Miller 
has embodied these precautions in a 
detailed procedure (set forth in RP1258 
in the November Journal of Research) 
for determining the cross-sectional area 
of a typical airship girder. The cross 
sectional area varied because of a row 
of flanged circular lightening holes 
along each side, and was a minimum 
at the cross sections through the cen 
ters of the holes. Short specimens sym- 


metrical to a minimum section were 
cut from each corner of the girder. The 
end surfaces were ground smooth and 
nominally parallel so that the length 
could be measured accurately. The vol- 


hydrostatic 


ume was determined by 
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weighing. An expression was derived 
by which the minimum cross-sectional 
area of such specimens can be com- 
puted from their average area. The 
resulting value of minimum cross-sec 
tional area for the illustrative example 
was estimated to be correct withil 
+0.4 percent. 


METHODS FOR ESTIMATING THE 
CORROSIVITY OF SOILS 


The Magnolia Pipe Line Co. meas 
ured the depths of the deepest three pits 
on each joint of a 25-mile pipe line, anc 
also estimated the condition of eacl 
joint. The resistivity of the soil was 
measured with a Shepard resistivity 
meter at 200-foot intervals. <A soil sur 
vey of this line was made and severa 
samples of each type of soil were ob 
tained. 

The pH values, total acidity, and elec 
trical resistivity at saturation and a 
moisture equivalent of the soil sample: 
were measured. The corrosivity of the 
soil samples has been determined bs 
methods which include those devised b: 
Corfield, Denison, Legg, and Putnam 
and the results of these tests, as wel 
as the corrosivity of the soil as indi 
cated by its field resistivity, resistivity 
at moisture equivalent, and by its acid 
ity, have been correlated with the dept] 
of the deepest pit on the joints of pipe 
nearest the points where the samples o 
soil were obtained. The correlation 
are presented in the form of charts 
They show that the result of a singl 
test by any of the methods tried can 
not be depended on to predict correctl) 
the depth of the pit which may occur i 
the soil represented by the sample 
However, if the data for all the sam 
ples from a soil series are averaged, the 
results of tests by any one of severa 
methods will give a satisfactory indi 
cation of the average corrosivity of the 
soil series. 

It has also been shown that there i: 
" reasonably close relation between the 
depth of the deepest pit on a joint of 
pipe, the estimated condition of th 
pipe, and number of leaks. 


BACKFLOW PREVENTION IN 


OVER-RIM WATER SUPPLIES 


The danger of contamination of the 
water supply of buildings by the back 
flow of water from plumbing fixture 
and drains, thereby menucing the healt! 
of persons using this water supply, has 
been receiving a great deal of attention 
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from health authorities and officials in 


recent years. Numerous cases of dis- 


ease, many of them causing death, have 
been 


traced to water that had been 
ontaminated in this way. 

It is not necessary that a direct pipe 
‘onnection exist between the drainage 
nd supply systems in order to bring 
tbout a dangerous condition. Toilet 
owls with flush valves or tanks may 
dangerous unless properly protected, 
ince the occurrence of a vacuum in 
he supply line may produce a backflow 
f air trom the toilet bowl, and the 
high velocity of this air flow may cause 
‘ontaminated water to be carried from 
the bowl back into the supply line. 
similarly, if a faucet opening is too 
iear the water surface in a flooded 
avatory, the occurrence of a vacuum 
n the supply line may draw water 
ack through the faucet, if open or 
eaking, even though the faucet open- 
ng is not submerged. 

In a paper entitled Cross-connections 
nm Plumbing Systems, J. Research 
NBS 20, 479 (April 19388) RP1086, 
inalyses were presented of the condi- 
ions under which backflow may occur 
n plumbing systems, as well as experi- 
nental data relating to these condi- 
ions. Building Materials and Strue- 
ures Report BMS28, which has just 
een issued, is supplementary to RP10S6 
ind coniaius the solution of a specific 
roblem in this field—namely, the dc 
ermination of the minimum require- 
nents necessary to prevent backflow 
f the contents of an over-rim supply 
ixture, such as a lavatory, into the 
upply lines across a vertical air gap 
vhen a vacuum exists in the line. 
This project, which was instituted 
w the Bureau, was carried to comple- 
ion by the Plumbing Fixture Manu- 
acturers’ Research Association, which 


3 sponsored by the Vitreous China 
tumbing Fixtures’ Association, the 
Sanitary Cast Iron Enameled Ware 


Association, the S-nitary Brass Insti- 
ute, and the Natioral Brass Associa- 
ion. 

The report deals principally with the 
echnical phases of preventing backflow 
f water from over-rim supply plumb 
ng fixtures. It eentains a discussion 
ft past work on the subject, an analysis 
f the limiting values of the conditions 
hat tend to eause backflow across air 
raps, a determination of minimum re- 
‘uirements for the positive prevention 
f backflow through over-rim supply 
‘aucets under the extreme conditions 
hat can occur, and suggested safety 
‘egulations, which are presented in 
simplified form. 
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Copies of BMS28 are obtainable from 
the Superintendent of Documenis, Gov- 
Printing Office, Washington, 
D. «., at 10 cents each. 


ernincnt 


REFRIGERATION AND AIR-CON- 
DITIONING REQUIREMENTS 


OF PRINTING PLANTS 


Air conditioning is of great impor- 
tance in the printing industry, because 
atmospheric variations and extremes o! 
temperature or humidity result in trou- 
blesome operating problems. Papel 
used in printing is very sensitive to at 
mospherie conditions, as are some 0! 
the other materials and processes. The 
variations and extremes, therefore, in 
terfere with production and in many in 
stances resuit in spoilage and lowered 
quality of the finished products. Symp 
toms of disturbing atmospheric effects 
are: Statie electricitv: misregister o 
color prints; ink set-off ; distorted wood 
block cut mounts; roller troubles; ane 
distorted, curling, and buckling papers 
An air-conditioning system of correci 
design, if properly operated, will pro 
vide satisfactory solution of the prob 
lems involved by removiig the cause 
of the disturbing effects. However, the 
atmospheric requirements of some o 
the processes of printing are exacting 
and each kind of printing has its ow: 
peculiar problems, 

The principal processes of printin; 
that require special consideration are 
Multicolor offset lithography; all othe: 


sheet-fed processes, including letter 
press, sheet-fed gravure, wet-proces 


color printing, and engraving; an 
newspaper and other web-fed printing 
The conditioning requirements of eacl 
process and the degree of atmospheric 
control required for best results in eac! 
kind of plant are discussed in detail i 
an article by Charles G. Weher, of thi 
Bureau’s Paper Seetion, published a 
a part of the Refrigerating Data Boo! 
by the American Society of Refrigerat 
ing Engineers. 

The control of relative humidity i: 
most essential, but control of tempera 
ture is also important. Central-statio 
plants for conditioning the air of the 
entire building or the area used for thx 
print shop have proved most successful 
and the dew-point system of contro 
with refrigeration for dehumidification 
is applicable to all printing plants 
This method of conditioning combine; 
heating, ventilating, dust removal, anc 
nir conditioning in one system, and pro 
vides the required conditions through. 
out the year. 


and 
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INTERFEROMETER FOR MEAS- 


URING DIMENSIONAL 
CHANGES IN RUBBER 


A method for measuring small di- 
mensional changes by the use of an in- 
‘erferometer Was developed by Fizeau 
Abbé many years ago. Light of 
known wave length transverses an air 


gap between two quartz plates sepa- 


ated by the material being studied, and 
nterference occurs between the beans 
reflected from the surfaces of the 
nlates. Changes in the dimensions of 
he specimens cause corresponding 
‘thanges in the air gap, and a displace- 
nent of the interference fringes occurs. 
in this manuer it is possible to measure 
he displacement in terms of the wave 
ength of the light employed. 

The application of this methed of 
neasurement to soft rubber is described 
ha paper by Lawrence A. Wood, Nor- 
nan Bekkedahl and Chauncey G. 
Peters, which will be published in the 
cevenber Journal of Research 
RP1253). The relatively easy de- 
mation of the rubber gives rise to 
reoblems waich do not occur in the 
pplicatiou of the interference method 
o such rigid substances as metals, 
and cerumiec materials, to which 
t has been previously applied. The 
aper discusses the apparatus used and 
he technique employed in the measure- 
nent of dimensional changes in rubber 
nd gives consideration to its limita- 
ions as well as to its advantages in 
omparison with other methods. As a 
neans for determining the expansivity 
t different temperatures, particular 
mphasis is placed on measurements at 
emperatures as low as that of liquid 
ir. ‘hese low-temperature measure- 
uents are also useful in determining 
he dimensional changes involved in 
ransitions between different forms of 
ubber, and the temperatures at which 
hese transitions occur. 

The lower limit of temperature was 
et only by the refrigerating Hauid. 
Vith unvulcanized rubber, excessive 
lastic flow made measurements’ im- 
ossible at temperatures above about 
0° ©; with vulcanized rubber, how- 
ver. ne upper temperature limit set 
'y plastic flow was observed in a series 
f observations which extended as high 
is 100° ©. 

The method requires continuous ob- 
ervation, but as compared witb alter- 
xative methods of measuring small 
limensional changes it possesses advan- 
ages arising from its high sensitivity 
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the ease of obtaining temperature 
equilibrium, the absence of a confining 
liquid, and the simplicity of the calcula- 


rons, 





TENSILE PROPERTIES OF 
RUBBER COMPOUNDS 


In order to determine whether the 
tensile properties of a rubber compound 
measured at high stretching rates offer 

vy better indication of resistance to 
abrasive wear than the properties meas 
ured at the usual testing rates, Frank 
L. Roth and William L. Holt developed 
a special apparatus for stretching ring 
specimens to rupture by means of a fall 
i weight. Tensile properties of the 
specimens were determined from a 
study of the position of the weight as 
‘ tion of time. The position of the 
weight was recorded at equal time in- 
tervals on a paper tape of which one 
end was fixed to the weight. The tape 
was pulled through a spa gup as the 
ht fell. The timing of the sparks 
coutrolled DV i Speci 





















tuning fork. 





mens were streicbed to the point of rup 
ture in about one-half to three-quarters 
of a second. The work of extensio 
was determined as a function of the 
elongation of the specimen from the in 


siantaneous positions and correspond 


ing speeds of the weight. Stress-straii 





relationships were then obtained from 
the work of extension. 
As described in the November Journal 


‘Research (RP1256), tests were made 
on a range of cures of each of four rub- 
ber compounds. Oue of these 
pure-gum compound, d ench of the 
other three contained volumes of : 
filler per 106 volumes of crude rubber 
The three used were channel 
black, soft black, and clay. 

A comparison of data witl 
similar data for a rate of streteh whicl 
lies in the range of speeds common t 
the usual routine tests fails to show 
that the tensile properties measured at 
the high stretching rates offer any bet 
ter indication of resistance to abrasive 
wear than the properties measured at 
the usual testing rates. 


vas a 
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PHOTOCHEMICAL DECOMPOSI- 
TION OF THE CYSTINE IN 


WOooL 


Many substances, such 
vurbohydrates, and = fats, 
during exposure to light. 
tion of the ej 


as proteins 


is a typical example. 





deteriorate 
The destruc- 
idermis of the skin by sun- 
light, commonly referred to as sunburn, 
Wool is similarly 
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damaged by intense light. 
exposure, the damage is immediately 
obvious. The fiber becomes yellow and 
brittle, and exhibits a cousiderable loss 
in tensile strength resiliency. 
Small amounts of daninge may not be so 
obvious but may be accentuated during 
subsequent processing of the fiber. Tips 
of fibers are often Gnainaged by sunlight 
while the wool is still ou the sheep. 
Wool so damuged is referred to as 
“tippy” wool by wool } 

In the Journal of Kesearch for No- 
vember (RP1255) Henry A. Rutherford 
and Milton Harris report on a continu- 
ition of their researches relating to the 
nature of breakdown. It was 
; do that the primary ‘tion of the 

esults in the breaking of the 

icil bond between the sulfur atoms 

of the disulide groups. The extent of 
the breakdown is independent of the 
unount of moisture in the system. 
However, a secondary occurs, 

in which it appears that reuets 
with one of the decomposition product 

ff the primary reaction and liberates 

hydrogen sulfide. It is also shown that 


t 


On prolonged 


and 


srOCCSSOTS, 


this 












process 


water 





he amount of destruction produced by 
under t ‘ouditions of these 
xperiments is very sinall, and that the 
the fibers results : 


photochemical 
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INTERNAL ABSORPTION OF 
GAMMA RAYS IN RADIUM- 
BERYLLIUM NEUTRON 
SOURCES 


reve 


fhe amount of radium in commercial 
purations is determined by compari- 
son of the strength of the gamma rays 
from such a _ preparation with the 
strength of the gamma rays from a 
known radium standard. For all ra- 
lium preparations compared in this way 
he question of the amount of absorp- 
ion of the gamma rays in the radium 
salt itself must be considered. Fortu- 
nately in most instances the commercia! 
preparation and the radium 
ure nearly the same size and 
is almost the 
each and can be neglected. 
Reeently a new type of radir 





nal absorption 





ration, consisting of a mixture of » ra 
dium salt with powdered metalic be 
ryllium and intended to be used as 


sources of neutrons, has appeared on 
the market. The amount beryllinm 
is several times the amount of the ra 
dium, and the internal ubsorption in 
such a preparation is much greater than 
in a concentrated radium sinndard. In 
order to determine the amount of ra- 
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dium in such preparations by gamma 
comparisons, it is necessary to know the 
amount of the correction to be made 
because of the differences in internal 
absorption in the radium standard and 
the neutron source. 

Leon F. Curtiss has determined this 
correction experimentally for one par- 
ticular source of the usual type by 
measuring the radium before mixing it 
with beryllium to prepare a neutron 
source and again determining the ap- 
parent amount in the neutron source, 
after preparation, by a gamma-ray com- 
parison with a radium standard. The 
correction was found to be 5.1 per- 
cent, which means that the actual 
amount of radium in a neutron source 
of this type is 5.1 percent greater than 
the apparent content as given by the 
usual gamma-ray measurement. 

The complete description of these 
measurements will be published as 
RP1257 in the Journal of Research for 
November. 


COSMIC-RAY OBSERVATIONS IN 
THE STRATOSPHERE 


A paper by Leon F. Curtiss, Allen 
V. Astin, Leroy L. Stockman, and 
Burrell W. Brown in the November 
Journal of Research (RP1254) de- 
scribes an investigation of cosmic-ray 
strength in the stratosphere by means 
of free balloons carrying a_ radio 
transmitter to send the measurements 
to earth, where they were picked up 
by a special receiving station. This 
was accomplished by using a sensitive 
tube circuit to detect the cosmic rays 
A special vacuum-tube circuit con- 
nected to the counter caused the radio 
transmitter to send out a signal for 
every 60 cosmic rays detected by the 
counter. This permitted the use of a 
iarge sensitive counter which counted 
cosmic rays at the rate of 2,000 to 3,C00 
per minute. In this way variations ir 
the cosmic-ray intensity, as a result of 
their random distribution in time, were 
leveled out and a more accurate esti- 
mate of their intensity could be ob 
tained. 

\ barometer attached to the equip- 
ment gave measurements of the atmos- 
pheric pressure, simultaneously with 
the cosmic-ray signais, to determine the 
altitude. 

At an altitude of 64,500 feet it was 
found that the cosmic rays had a max- 
imum intensity. Above this altitude 
they become less intense. The maxi 
mum was found to be about 200 times 
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the intensity at the ground level. Ob- 
servations were made up to 100,000 
feet. A total of 15 ascents were made, 


TROUBLE WITH MAGNETIC 
DAMPING OF BALANCES 


Two balances with magnetic damping 
were found to give irregular errors 
caused by lack of proportionality be 
‘ween the excess load on one pan and 
he angle of deflection of the beam. In 
one of these balances the cause of this 
irregularity was studied, and was found 
© be the presence of a small speck of 
nagnetic material firmly attached to 
mnie of the aluminum damping vanes, 

The possibilities of such errors were 
noted a few years ago (Technical News 
sulletin 189; January 1933), but the 
‘rrors found at the present time were 
so narrowly localized that they would 
x overlooked unless deflections of the 
vam were tested with relatively small 
oad increments. Minor errers not 
‘hargeable to any other known cause 
were found over nearly oue-third of the 
usable deflection of the beam, but a 
listinctly larger error was located 
within about one-tenth of this range. 

Since one of the great advantages of 
lamping is the added convenience in 
ising deflections of the beam instead 
f strictly zero methods, it is obvious 
hat such balances, and cspecially those 
vith magnetic damping, should be very 
‘arefully tested for proportionality of 
leflection to added load. 


ASSIGNMENT OF UNCERTAIN. 
TIES TO THE DATA OF CHEM- 
ISTRY AND PHYSICS, WITH 
SPECIFIC RECOMMENDATIONS 
FOR THERMOCHEMISTRY 


In order that the results of measure- 
ments made in different laboratories 
may be compared and appraised for the 
uurpose of estimating the nnecertainty 
xr confidence interval to be attached 
to the published value of a physical or 
‘hemical constant, it is desirable that 
‘xperimenters adopt a uniform proce 
lure for expressing the consistency of 
heir data. Understanding among 
workers in different laboratories will 
be promoted if all the investigators in 
ny field will be careful to give the 
information that is essential for evalu- 
iting the consistencies of their final 
values. Some discussion on this sub 


iect, together with specific recommenda 
tions in connection 


with the experi- 
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mental data of thermochemistry, ap- 
pears in a paper entitled The Assign- 
ment of Uncertainties to the Data of 
Chemistry and Physics, With Specific 
Recommendations for Thermochemistry, 
by Frederick D. Rossini of this Burean 
and W. Edwards Deming of the U. S 
Department of Agriculture, which was 
published in the October 15, 1939, num- 
ber of the Journal of the Washington 
Academy of Sciences. The contents of 
the paper are as follows: I, Introduce 
tion; II, Some notes om ihe theory of 
probability, (1) the singh 
sample or set of observations, (2) a 
ir of sampies or sets of observations, 
functional concord:nce; III, Prop- 
agation and combination of errors; IV 
Application to measurements in gen 
eral; V, Specific recommendations for 
thermochemistry. including (1) general 
remarks, (2) procedure for combining 
standard deviations, (3 f 
the proce dure, t 
interval. 


* | 
McimMamMe 


discussion o 


he uncertainty 


SIMPLIFICATION OF GRADES OF 
HICKORY HANDLES 
Simplified Practice Recommendatio1 
<77-39, Hickory Handles, the first re 
vision of R77, 

15, 1939. 

This revision provivées one set of 
grades for both long and short handles 
reducing the number of grades from 11 
to 8. There are four primary classes, 
each of which is subdivided into two 
grades, one for white and the other for 
red or red and white herdles. White 
handles in the two lows quality class 
es permit some red wood on the ends 
Definitions for defects and blemishes 
and weight ranges in pounds per cubic 
foot for each grade classification have 
also been included. 

This recommendation represents the 
results of the industry’s efferts to eon 
serye hickory by reducing the numbe: 
of handle grades and emphasizing 
quality and utility rather than appear- 
ance in the selection of handles. It was 
originally promulgated ii: 1927 and re 
affirmed by the standiug committee in 
1930 and 1935. 

The revised printed isse will include 
a brief history of the velopment o 
the project and will list the members 
of the standing committee and acceptors 
of the recommendati Until the 
printed copies are available, free mime- 
ographed copies can be obtained from 
the Division of Simplifi:! Practice, Na- 
tional Bureau of Standards, Washing- 
ton, D. C. 


became eiicctive October 
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SIMPLIFICATION OF SIZES OF 
PAPER CONES AND TUBES 


Simplified Practice Recommendation 
R143-39, effective from October 15, 
1939, is the first revision of the recom- 
mendation covering paper cones and 
tubes. This simplified schedule gives 
the stock sizes of cones and tubes used 
for winding warp and knitting yarns of 
silk, rayon, cotton, and worsted ; hosiery 
yarns; ashestos roving; tire cords; 
thread; wire iusulating yarns, ete. 

In its original form, this program be- 
eame effective in 1933, and was reaf- 
firmed by the standing committee in 
1934 and 1935, after a cone for asbestos 
roving had been added. 

The current revision, affecting only 
paper cones, provides for the elimina- 
tion of two cones no longer in use and 
the addition of three cones of the 3°30’ 
type which have come into general use 
‘or winding silk and rayon yarns. 

In addition to the schedule of sizes of 
cones and tubes, the revised printed 
edition will include a brief history of 
the project, and will list the present 
members of the standing committee and 
.eceptors of the recommendation. Until 

his edition is ready, free mimeo- 
graphed copies of the revision are ob- 

ainable without charge from the Di- 

ision of Simplified Practice, National 

sureau of Standards, Washington, D. C. 


NEW AND REVISED PUBLICA- 
TIONS ISSUED DURING OCTO- 
BER 1939 


Journal of Research * 


Journal of Research of the National 
Bureau of Standards, volume 23, 
number 4, October 1939 (RP1245 to 
RP1251, inclusive). Price 30 cents. 
Annual subscription, 12 issues, $3.50. 

Research Papers” 
{Reprints from the July 1939 Journal of 
Research] 


RP1218. X-ray diffraction patterns of 
Hevea, Manihot, and other rubbers. 
George L. Clark, Siegfried T. Gross, 
and W. Harold Smith. Price 5 
cents. 


2Snd orders for publications under this 
heading only to the Superintendent of Doc- 
iments, Government P inting Office. Wash 
ington. D. C. Subser’ption to Technical 
News Bulletin. 450 cents per year; Jcurnal 
of Research, $3.50 per year (United States 
and its possessions. and Canada. Colombia, 
Cuba, Domin'can Republic. Eucador. Gurte- 
mala, Honduras, Mexico, Newfoundlard (in- 
cluding Labrado"), Panama, and Venezu 
ela); other countries, 70 cents and $4.50, 
} respectively. 
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RP1219. Properties of air-setting re- 
fractory-tonding mortars of the wet 
type. Raymon a A. Heindl and Wil- 
linta L. Pendergast. Price 10 cents. 

RPi221. Rate of aeniihies of steels as 
determined from interference colors 
of oxide films. Dunlap J. McAdam, 
Jr. and Glenn W. Geil. Price 10 
cents, 

RP1222. Pressure displacements in the 
second spectrum of iron. Curtis J. 
Humphreys. Price 5 cents. 

RP1223. Detection of radioactive con- 
tamination, using Geiger-Miiller coun- 
ters. Leon F. Curtiss. Price 5 
cents. 

RP1224. Strength of a welded 
rigid fr:sme. Ambrose H. 
Martin Greenspan. Price 5 cents. 

RP1225. Transformation of austenite 
on quenching high-purity iron-carbon 


steel 
Stang and 


alloys. Thomas G. Digges. Price 5 
cents. 
RP1226. Preparation of high-purity 


iron. John G. 
E. Cleaves. Price 10 cents. 

RP1227. Improved interferometric pro- 
cedure with application to expansion 
measurements. James B. Sannders. 
Price 10 cents. 

RP1229. Thermal 
rated water 
Osborn 
foe C, 


Thompson and Harold 


properties of stu 
and steam. Nathan §S 
. Harold F. Stimson, and De- 
Ginnings. Price 5 cents. 

Building Materials 


and Structures * 


| Verse ns who 
new publi 


notified of 
the “Building Materials 
and Sti \ ries as soon as they ar 
availahte should write to the Superintendent 
f DHoeeuments, Government Printing Ojice 
Washington, D. C., asking that their name: 
he placed on the special mailing list main 
rained by him for this purpose.] 


wish to he 
ications in 





$ S¢ 





During the past 
ing publications 
issued: 


BMS20. Structural 
“Twachtman” 
and floors 
Pre-Cast 
Herbert L. 
Stang, and 
Price 10 cents. 


month the follow- 
in this series have been 


properties of 
constructions for walls 
sponsored by Connecticut 
Buildings Corporation 
Whittemore, Ambrose H 

Douglas E. Parsons. 





2Send orders for 
eading ently to the 


publieations under this 
Superintendent of Doc- 


iments, Government Printing Office, Wasl- 
ington, TP. Cc. fubreription to Technical 


News Brlietin, 50 cents per 
Research, $350 per year 
and ite possessions, and 


year; Journal 
(United States 
Canada, Colombia 








Cuba, Dominican Republic. Ecuador, Guate 
mala, Honduras, Mexico, Newfoundland (in 
eludine Lebrader). Panams, and Veneen 


ela): other 
respectively. 


countries, 70 cents and $4.56, 
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523. Structural properties of a brick 


s 
cavity-wali construction sponsored by 
the Brick Manufacturers Association 
ot New York, Ine. Herbert L. Whit- 
Temore, Ambrose H. Stang, and 
Douglas E. Parsons. Price 10 cents. 
BMS24. Structural properties of a rein- 
forced-brick wall construction and 
brick-tile cavity-wail construction 


sponsored by the Structural Clay 
Products Institute. Herbert L. Whii 
temore, Ambrose H. Stang, and 


Cyrus C. Fishburn. Price 10 cents. 
BMS28. Backflow prevention in over- 


rim water su? 


and Roy B. 


plies, Gene E. Golden 
Hunter. Price 10 cents 


Simplified. Practice Recommendations? 
R132. Coarse aggregates (crushed 

and slag). (Super- 
*rice 5 cents. 


store, gravel, 


sedes R163-36.) 


Commercial Standards ° 





CS814—39. Beys’ buiton-on waisis, shirts, 
junior and nolo shirts (made from 
woven fabries). (Supersedes CS14- 
31.) Price 5 cent 


Technical News Bulletin? 


Teehnical News Bulletin 270, October 
1939. Price 5 cents. Annual sub- 


scription, 


50 cents. 


MIMEOGRAPHED MATERIAL 


Letter Cirenuk 

{Letter Circulars are 
Decific inquiries 
surean of 





prepared to answer 
addressed to the Natic 
Standards and are ser ni 


it ¢ on 






request fo persons vine definite need for 
the information. The Bureau cannot under- 
take to supply lists or complet: sets of Let 


ter Circulars or 
issued. ] 

LC566. Electrodeposition: Publications 
by the staff of the National Bureau of 
(Supersedes LC121.) 

(0. Standards and specifications for 
building and construction materials, 
fixtures, and equipment. 
(Supersedes 1.323.) 


send copies automatically as 








supplies, 


RECENT BUREAU ARTICLES AP- 
PEARING IN OUTSIDE PUBLI- 
CATIONS * 


The national > 
Lyman J. B ; d. 

tion ~raa Commercis! Star 

(29 West 39th St., New 
10, 227 (Sente smber 1939). 






“surement. 
indardiza- 
idards Mo. 
York, Ns Ea) 





These publications are not 
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ick \ review of the U. S. Bureau of Stand-| An instrument for estimating tautness 
by ards’ work during 1939 on under- of doped fabrics on aircraft. G. M. 
100 ground corrosion. K. H. Logan. Oil Kline and H. F. Schiefer. Natl. Ad- 
hit- and Gas J. (Tulsa, Okla.) 38, 112} visory Com. for Aeronautics Tech. 
ind (Sept. 21, 19389). | Note 729 (Obtainable from National 
nts, The precision of knock rating—1936- | Advisory Committee for Aeronantics, 
‘tnh- }). B. Brooks and R. B. Cleaton. | Washington, D.C.) (September 1939). 
la ik. J. (Society of Automotive Engi-| Tensile elastic properties of 18:8 
ion neers, 29 West 39th St., New York,} chromium-nickel steel as affected by 
ay N. Y.) 45, 449 (October 1939). | plastic deformation. D. J. MeAdam 
ni Sealing platinnm to Pyrex glass. Ed- and R. W. Mebs. Natl. Advisory 
vad ward Wichers and C. P. Saylor. Rev. Com. Aero. Report No. 670. (Ob- 
nts, Scientific Instruments (Cornell Uni- tainable from Superintendent of 
fOr versity, Ithaca, N. ¥.) 10, 245 (Sep- Documents, Government Printing 
den tember 1939). Office, Washington, D. C., at 15 cents 
nts. The significance of tests. Warren E a copy). (September 1939). 
Emley and L. B. Tuckerman. Bui.| Proposed sizes of cans for fruits and 
; \m. Soc. Testing Materials (260 South vegetables. W. E. Braithwaite. The 
hed Broad St., Philadelphia, Pa.) 11 (An- Cnanner (140 North Dearborn St., 
ner- gust 1939). Chicago, Ill.) 89, 11 (Sept. 30, 1989). 
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